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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a motor vehi- 
cle power supply device for energizing a starter motor 
when an engine mounted on a motor vehicle is to be 
started. 

[0002] Lead storage batteries are mounted on motor 
vehicles as a power supply for an engine starter and oth- 
er electric loads such as accessories. 
[0003] When the engine is to be started, electric en- 
ergy stored in the lead storage battery is supplied to en- 
ergize the starter motor. A pinion gear of the starter mo- 
tor is brought into mesh with a ring gear mounted on the 
crankshaft of the engine, and rotated to rotate the crank- 
shaft, thereby starting the engine. 
[0004] An electric current which is supplied from the 
battery to the starter motor when starting the engine is 
very high, e.g., 100 A or more, though it is supplied in a 
short period of time. The capacity of a battery to be in- 
stalled on a motor vehicle is determined primarily in view 
of its ability to start the engine. The large electric power 
which is consumed to start the engine is supplemented 
when the battery is charged by electric power generated 
by an alternator mounted on the motor vehicle and driv- 
en by the engine while the motor vehicle is running. 
[0005] Batteries mounted on motor vehicles are 
known lead batteries as secondary batteries, and they 
are charged and discharged through a chemical reac- 
tion between electrodes and an electrolytic solution. 
Such a battery can discharge a large current within a 
short period of time. The battery is charged with a cur- 
rent of 1 0 A or less which is supplied over a long period 
of time and through a gradual chemical reaction. There- 
fore, if a much larger current is supplied to charge the 
battery, the battery would be excessively heated and the 
electrodes might be deformed and damaged. 
[0006] WO79/00617, discloses a battery separator 
with selectable charging of one of two batteries, the 
charging depending upon a generator charging current. 
[0007] Motor vehicles which are mainly used by com- 
muters run over short distances, and motor vehicles 
used as delivery cars are repeatedly stopped and start- 
ed highly frequently. Since these motor vehicles require 
the engines to be started frequently and are continuous- 
ly driven over short periods of time, the batteries mount- 
ed on these motor vehicles cannot be charged suffi- 
ciently enough to make up for the electric power con- 
sumed when the engines are started. Accordingly, the 
batteries tend to be used up, or run down, failing to start 
the engines. 

[0008] To solve the above problems, the applicant has 
proposed a motor vehicle power supply device which 
has a large-capacitance capacitor that is charged by a 
battery mounted on the motor vehicle and that discharg- 
es stored electric energy to actuate the engine starter 
to start the engine (see Japanese Patent Application No. 



63(1988)-329,846, U.S. PatentApplication Ser. 454,267 
and EPC Patent Application No. 89313559.0 published 
under 0376667, and SU-A-1 326 769). 
[0009] With the proposed motor vehicle power supply 
5 devices, the engine starter is energized by the electric 
energy stored in the large-capacitance capacitor. The 
large-capacitance capacitor can supply an intensive 
current. Therefore, even if the voltage of the battery is 
somewhat lowered, the engine may be started by the 
10 electric energy stored in the capacitor. To charge the ca- 
pacitor after its stored electric energy has been dis- 
charged, a sudden large current is required since the 
internal resistance of the capacitor is small at the time 
it is charged, and hence the alternator is subjected to a 
15 large stress. While the engine is idling at low tempera- 
ture, the engine may possibly die if the load on the al- 
ternator is large. If the alternator load is large, the engine 
may also not be revved up with a quick response when 
the motor vehicle is to be started or accelerated. 

20 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to pro- 
vide a motor vehicle power supply device which has a 

25 large-capacitance capacitor that can be charged by a 
battery and an alternator driven by an engine mounted 
on a motor vehicle, the motor vehicle power supply de- 
vice having means for reducing adverse effects on op- 
eration of the engine at the time of charging the large- 

30 capacitance capacitor. 

[0011] According to the present invention, there is 
provided a motor vehicle power supply device in accord- 
ance with claim 1 . ' * ■ 
[001 2] The above and other objects, features and ad- 

35 vantages of the present invention will become more ap- 
parent from the following description when taken in con- 
junction with the accompanying drawings in which a pre- 
ferred embodiment of the present invention is shown by 
way of illustrative example. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

45 Fig. 1 is a circuit diagram of a motor vehicle power 
supply device according to an embodiment of the 
present invention; and 

Fig. 2 is a circuit diagram of a control circuit in the 
motor vehicle power supply device shown in Fig. 1 . 

so 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0014] As shown in Fig. 1, an alternator G which is 
55 driven by the torque of an engine (not shown) serves as 
an electric power source to supply electric energy to a 
load L on a motor vehicle, charge a battery B, and also 
charge a large-capacitance capacitor C. 
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[0015] The capacitor C comprises an electric double 
layer capacitor having a large electrostatic capacitance 
and is of the wet type employing active carbon and an 
aqueous solution. The electric double layer capacitor C 
has a volume which is one tenth or smaller of the volume 
of a conventional aluminum-electrolytic capacitor that 
has the same electrostatic capacitance as that of the 
capacitor C. Typically, the electric double layer capacitor 
C has a capacitance ranging from 30 to 50 F (farads). 
When the engine is to be started, a power switch PS is 
shifted as indicated by the broken line in Fig. 1 , supply- 
ing electric energy from the capacitor C to a starter ST 
to energize the starter ST with the electric energy which 
has relatively sharp rising characteristics. 
[0016] Relay circuits R1 , R2 are controlled by a con- 
trol circuit CC. The relay circuits R1 , R2 have respective 
contacts S1, S2 for opening and dosing a circuit for 
charging the capacitor C. The contact S1 is connected 
in series with a resistor r which limits the current that is 
supplied to charge the capacitor C. The relay circuits 
R1, R2 have respective coils connected to the control 
circuit CC, 

[001 7] A relay circuit R3 has a normally dosed contact 
S3 for controlling energization of the control circuit CC. 
The relay circuit R3 has a coil connected in series with 
a zener diode D. When the capacitor C is sufficiently 
charged and the voltage thereacross is higher than a 
predetermined voltage, the contact S3 is opened to de- 
energize the control circuit CC, thereby interrupting the 
control function thereof. 

[001 8] The control circuit CC serves to vary the time 
in which to charge the capacitor C depending on the op- 
erating conditions of the motor vehicle. Fig. 2 shows the 
control circuit CC in greater detail. In response to signals 
from various switches and sensors that are located in 
various parts of the motor vehicle, the control circuit CC 
selectively energizes the relay circuit R1 or R2. 
[0019] In Fig. 2, the control circuit CC is connected to 
various switches and sensors. The switches indude a 
gear position switch SG which is turned on when the 
transmission of the motor vehicle is shifted into one of 
the gear positions for moving the motor vehicle, an ac- 
celerator pedal switch SA which is turned on when the 
accelerator pedal is depressed, and a brake switch SB 
which is turned on when the brake pedal is depressed. 
The sensors include a coolant temperature sensor SW 
which is turned on when the temperature of an engine 
coolant reaches a predetermined temperature, and a 
vehicle speed sensor SS which is turned on when the 
speed at which the motor vehicle runs reaches a prede- 
termined speed. A signal from the gear position switch 
SG is applied through an inverter to an AND gate G1 . A 
signal from the accelerator pedal switch SA is applied 
through an inverter to the AND gate G1 . A signal from 
the coolant temperature sensor SW is applied to the 
AND gate G1 . The signal from the accelerator pedal 
switch SAis also applied through the inverter to an AND 
gate G2. Asignal from the vehicle speed sensor SS and 



a signal from the brake switch SB are applied to the AND 
gate G2. The AND gate G1 has an output terminal con- 
nected to the coil of the relay circuit R1 , whereas the 
AND gate G2 has an output terminal connected to the 
5 coil of the relay circuit R2. 

[0020] Operation of the motor vehicle power supply 
device according to the present invention will be de- 
scribed below. 

[0021] In order to charge the capacitor C, the power 

10 switch PS is shifted to a solid-line position shown in Fig. 
1 . When the motor vehide is started or accelerated, the 
gear position switch SG is turned on since the transmis- 
sion is one of the gear positions for moving the motor 
vehicle, and the accelerator pedal switch SA is also 

15 turned on since the accelerator pedal is depressed. 
Therefore, the output signals of the AND gates G1 , G2 
of the control circuit CC are low, and the relay circuits 
R1 , R2 are not energized. Therefore, electric energy 
generated by the alternator G is not supplied to the ca- 

20 pacitor C, and the engine is not subjected to any load 
which would otherwise be imposed by the generated 
electric energy. Therefore, the torque produced by the 
engine is consumed to accelerate the motor vehicle. 
[0022] While the engine is idling, the transmission is 

25 jn a neutral position. Therefore, the gear position switch 
SG is turned off. The accelerator pedal switch SA is also 
turned off since the accelerator pedal is not depressed. 
When the temperature of the engine coolant reaches a 
predetermined temperature and the coolant tempera- 

30 ture sensor SW is turned on, the AND gate G1 produces 
a high output signal which energizes the relay circuit R1 . 
Since the contact S 1 is dosed, the electric energy from 
the alternator G is supplied through the resistor r, which 
then supplies a limited current to charge the capacitor 

35 C. Therefore, an abrupt large current is prevented from 
being supplied to the capacitor C. During the idling of 
the engine, any load imposed on the engine by the gen- 
eration of electric energy by the alternator G is reduced, 
and the engine is prevented from dying. 

40 [0023] When the motor vehicle is decelerated, as long 
as the speed of the motor vehide is higher than a pre- 
determined speed, the vehide speed sensor SS is 
turned on. The accelerator pedal switch SA is turned off 
as the accelerator pedal is not depressed, and the brake 

45 switch SB is turned on as the brake pedal is depressed. 
Therefore, the output signal from the AND gate G2 is 
high, thereby energizing the relay circuit R2. The contact 
S2 is closed, and the electric energy from the alternator 
G is directly supplied to charge the capacitor C. At this 

so time, the travel of the motor vehicle is not adversely af- 
fected since the torque of the engine is sufficiently large 
during deceleration. 

[0024] The capacitor C is charged while the engine is 
idling or the motor vehicle is being decelerated. When 
55 the voltage across the capacitor C reaches a predeter- 
mined voltage at the final charging stage, the zener di- 
ode D and the relay circuit R3 are operated to cut off the 
electric energy which has been supplied to the control 
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circuit CC. The capacitor charging control operation of 
the control circuit CC is therefore caused to cease. 
[0025] With the present invention, the magnitude of 
the load on the engine is determined depending on the 
signals from the switches and sensors that are located 
in various parts of the motor vehicle and indicate the 
operating condition of the motor vehicle. When the mo- 
tor vehicle is started or accelerated, requiring the engine 
to produce its output torque, as determined by the de- 
termined magnitude of the engine load, the capacitor C 
is prevented from being charged. When the engine 
torque is sufficiently large as during deceleration of the 
motor vehicle, the capacitor C is charged fully by the 
electric energy produced by the alternator. Therefore, 
the charging circuit is controlled depending on the op- 
erating condition of the motor vehicle. Any adverse ef- 
fects which the electric energy for charging the capacitor 
has on the operation of the engine are reduced. As a 
consequence, the engine is prevented from dying while 
it is being idling, and the response of the engine during 
acceleration of the motor vehicle is prevented from be- 
coming slow. 

[0026] Although a certain preferred embodiment has 
been shown and described, it should be understood that 
many changes and modifications may be made therein 
without departing from the scope of the appended 
claims. 



Claims 

1 . A motor vehicle power supply device comprising: 

an alternator (G) drivable by an engine mount- 
ed on a motor vehicle; 

a battery (B) chargeable by electric energy gen- 
erated by said alternator; 
a capacitor (C) connected to said alternator (G) 
and said battery (B) ; 

charging speed varying means (R^ R 2 ) con- 
nected between said capacitor (C), and said al- 
ternator (G) and said battery (B), for varying the 
speed at which said capacitor (C) is charged, 
wherein said charging speed varying means 
(R 1t R 2 ) comprises a plurality of parallel circuits 
connected to said capacitor and having respec- 
tive switch means (S 1f S 2 ), one of said parallel 
circuits having a resistor (r) for limiting a current 
flowing through said one of the parallel circuits; 
detecting means (SG, SA, SW, SS, SB) for de- 
tecting an operating condition of the motor ve- 
hicle; and 

control means (CC) for controlling said charg- 
ing speed varying means (R v R 2 ) in response 
to detected signals from said detecting means. 

2. A motor vehicle power supply device according to 
claim 1 , wherein said capacitor (C) comprises an 



electric double layer capacitor. 

3. A motor vehicle power supply device according to 
claim 1 , wherein said control means (CC) compris- 

5 es means for opening said switch means (S^ S 2 ) 
of said parallel circuits to stop charging said capac- 
itor when the motor vehicle is started and acceler- 
ated, based on the detected signals from said de- 
tecting means. 

10 

4. A motor vehicle power supply device according to 
claim 1 , wherein said control means (CC) compris- 
es means for closing said switch means (Sj) of said 
one of the parallel circuits to charge said capacitor 

is (C) through said resistor (r) when the engine idling, 
based on the detected signals from said detecting 
means. 

5. A motor vehicle power supply device according to 
20 claim 1 , wherein said control means (CC) compris- 
es means for closing said switch means (S 2 ) of the 
other of the parallel circuits to charge said capacitor 
(C) through said other circuit when the engine is de- 
celerated, based on the detected signals from said 

25 detecting means. 



PatentansprUche 

30 1. Stromversorgungseinrichtung fur Kraftfahrzeuge 
mit: 

einer Lichtmaschine (G), die von einem an ei- 
nem Kraftfahrzeug angebrachten Motor an- 

35 treibbar ist; 

einermitvon der Lichtmaschine erzeugterelek- 
trischer-Energie aufladbaren Batterie (B); 
einem mit der Lichtmaschine (G) und der Bat- 
terie (B) verbundenen Kondensator (C); 

40 einer Ladegeschwindigkeitvariationseinrich- 

tung (R1 , R2), die mitdem Kondensator (C) und 
der Lichtmaschine (G) und der Batterie (B) zum 
Variieren der Geschwindigkeit, mit der der Kon- 
densator (C) geladen wird, verbunden ist, wo- 

45 bei die Ladegeschwindigkeitvariationseinrich- 

tung (R1 , R2) eine Mehrzahl paralleler Schalt- 
kreise umfaBt, die mit dem Kondensator ver- 
bunden sind und jeweilige Schaltereinrichtun- 
gen (S1 , S2) aufweisen, wobei einer der paral- 

50 lelen Schaltkreise einen Widerstand (r) zum 

Begrenzen eines Stroms aufweist, der durch 
den einen der parallelen Schaltkreise flieBt; 
Erfassungseinrichtungen (SG, SA, SW, SS, 
SB) zum Erfassen einer Betriebsbedingung 

55 des Kraftfahrzeuges; und 

einer Steuereinrichtung (CC) zum Steuern der 
Ladegeschwindigkeitvariationseinrichtung (Rl, 
R2) in Reaktion auf erfaBte Signale von den Er- 
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fassungeinrichtungen. 

2. Stromversorgungseinrichtung fur Kraftfahrzeuge 
nach Anspruch 1 , wobei der Kondensator (C) einen 
elektrischen Doppelschichtkondensator umfaBt. 

3. Stromversorgungseinrichtung fur Kraftfahrzeuge 
nach Anspruch 1 , wobei die Steuereinrichtung (CC) 
Mittel umfaBt zum Offnen der Schaltereinrichtun- 
gen (S1 , S2) der parallelen Schaltkreise zum Stop- 
pen des Ladens des Kondensators, wenn das Kraft- 
fahrzeug gestartet und beschleunigt wird, basie- 
rend auf den erfaBten Signalen von den Erfas- 
sungseinrichtungen, 

4. Stromversorgungseinrichtung fur Kraftfahrzeuge 
nach Anspruch 1 , wobei die Steuereinrichtung (CC) 
Mittel umfaSt zum Schlie3en der Schaltereinrich- 
tung (S1 ) von dem einen der parallelen Schaltkreise 
zum Laden des Kondensators (C) uber den Wider- 
stand (r), wan rend der Motor im Leerlauf ist, basie- 
rend auf den erfaBten Signalen von den Erfas- 
sungseinrichtungen . 

5. Stromversorgungseinrichtung fur Kraftfahrzeuge 
nach Anspruch 1 , wobei die Steuereinrichtung (CC) 
Mittel umfaBt zum SchlieBen der Schaltereinrich- 
tung (S2) von dem anderen der parallelen Schalt- 
kreise zum Laden des Kondensators (C) uber die- 
sen anderen Schaltkreis, wahrend der Motor abge- 
bremst wird, basierend auf den erfaBten Signalen 
von den Erfassungseinrichtungen. 



Revendications 

1. Dispositif d'alimentation pour vehicule automobile 
comprenant : 

un altemateur (G) qui peut etre commande par 
un moteur monte sur un vehicule automobile ; 
une batterie (B) qui peut etre chargee par de 
I'energie electrique generee par ledit 
altemateur ; 

un condensateur (C) relie audit altemateur (G) 
et a ladite batterie (B) ; 

un dispositif de variation de Vitesse de charge 
(R1, R2) relie entre ledit condensateur (C), et 
ledit altemateur (G) et ladite batterie (B), pour 
faire varier la vitesse a laquelle ledit condensa- 
teur (C) est charge, ou ledit dispositif de varia- 
tion de vitesse de charge (R1, R2) comprend 
une pluralite de circuits paralleles relies audit 
condensateur et ayant un dispositif de commu- 
tation respectif (SI, S2), un desdits circuits pa- 
ralleles ayant une resistance (r) pour limiter un 
courant passant a travers un desdits circuits 
paralleles. 



un dispositif de detection (SG, SA, SW, SS, SB) 
pour detecter un etat de fonctionnement du ve- 
hicule automobile ; et 

un dispositif de commande (CC) pourcomman- 
5 der ledit dispositif de variation de vitesse de 

charge (R1 , R2) en reponse aux signaux detec- 
tes par ledit dispositif de detection. 

2. Dispositif d'alimentation pour vehicule automobile 
10 selon la revendication 1 , dans lequel ledit conden- 
sateur (C) comprend un condensateur a double 
couche electrique. 

3. Dispositif d'alimentation pour vehicule automobile 
15 selon la revendication 1 , dans lequel ledit dispositif 

de commande (CC) comprend un dispositif pour 
ouvrir ledit dispositif de commutation (S1 , S2) des- 
dits circuits paralleles pour arr§ter la charge dudit 
condensateur lorsque le vehicule automobile d6- 
20 marre et accelere, sur la base des signaux detectes 
par ledit dispositif de detection. 

4. Dispositif d'alimentation pour vehicule automobile 
selon la revendication 1 , dans lequel ledit dispositif 

25 de commande (CC) comprend un dispositif pour f er- 
mer ledit dispositif de commutation (SI) d'un desdits 
circuits paralleles pour charger ledit condensateur 
(C) via ladite resistance (r) lorsque le moteur tourne 
au ralenti, sur la base des signaux detectes par ledit 

30 dispositif de detection. 

5. Dispositif d'alimentation pour v6hicule automobile 
selon la revendication 1 , dans lequel ledit dispositif 
de commande (CC) comprend un dispositif pour f er- 

35 mer ledit dispositif de commutation (S2) de I'autre 
des circuits paralleles pour charger ledit condensa- 
teur (C) via ledit autre circuit lorsque le moteur de- 
celere, sur la base des signaux detectes par ledit 
dispositif de detection. 

40 
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